ABSTRACT. We improve the "two-sided" omega results in the fourth power mean problem for the Riemann zeta-function and in the additive divisor problem.
Introduction
Let E2(X) denote the remainder term in the asymptotic formula for the fourth power mean of the Riemann zeta-function:
where P is a certain polynomial of degree four. Further, let E(x, k) denote the remainder term in the additive divisor problem:
where k is a fixed positive integer, d(n) stands for the number of positive divisors of n, and Pk is a certain quadratic polynomial.
In this note E(x) will always denote or E(x,k).
Recent results on oscillations of these remainders can be written as follows They are due to Y. Motohashi [10] in the case of E(x) = and to the second author [11] in the case of E(x) = E(x, k) .
The results stated in (1) [5] for some revision of [12] [8] , [9] , cf. also [11] . This is crucial for a successful application of a certain general result of E. Landau [7] (cf. also [1] ). The issue is the two-sided omega result (1) .
In this note we indicate a possibility of further improvements of (1), cf.
Theorems 1 and 2 below.
Firstly, we remark that quite detailed information on the size of E(x) is now available, see [2] , [3] , [4] and [9] . Consequently The main idea leading to these results is that instead of using individual estimates of type (2) we rather resort to estimates in mean, cf. Section 2, formula (5). This is crucial since A. Ivi6 and Y. Motohashi [4] (5) and (6) it follows for a &#x3E; 0 and 6 &#x3E; 0 if 6 &#x3E; 0 and ê &#x3E; 0 are chosen so that 6 + c 2(Q -0).
Hence the Mellin transform is holomorphic in the half-plane ?5 = Q &#x3E; 0. Moreover, suppose that for real numbers r and to ~ 0 we have Under these assumptions we have the following result. Let us observe that the above theorem is in fact a tauberian-type result. Indeed, we do not need any information on F to the left of 0. In particular, we do not assume that F has analytic continuation to any region larger than the half-plane of absolute convergence. Applying this theorem to E(x) requires less information on the analytic character of Z(s) than is in fact available. In particular, we make no use of its meromorphic continuation from right. So, it is sufficient and natural for us to employ the fact that Z(s) has a simple pole ( with a non-zero residue) on the line Q = 1/2, but no singularity at s = 1/2, cf. section 1.
Proofs
Theorems 1 and 2 follow from Theorem 4 by taking f (x) = E2(X) or = E(x, k). Indeed, the mean square estimates (3) and (4) (10) . Hence it suffices to prove Theorem 4. Proof of Theorem 4. Observe that (9) follows from (8) by replacing f by -f . It suffices therefore to prove (8 
